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(54) PERSONAL IDENtlFICATION METHOD AND SVSITEM, SERVER AND fERMlNAL 

(57)Abstract: ' | 

PROBLEM TO BE SOLVED: To provide a personal 
identification method and devicie with high security and 
convenience for reducing the risk of any illicit identification due 
to the robbery of registered identification data as much as 
possible regardjessly of the unnecessity of any enciphermqnt 
operation, key keeping and management work. 
SOLUTION: A featured value obtained from physical 
characteristic information is quantized and converted into a 
quantized characteristic code, and unidirectional function value 
data generated by applying unidirectional functions to the 
quantized characteristic code string are stored as registered 
identification data. When physical characteristic information is 
newly inputted, the collation of identification confirmation data 
(unidirectional function value data) obtained by integrating 
quantized characteristic codes generated by adding perturbation to the quantized characteristic 
codes as necessary into unidirectional function values with the registered identification data is 
repeated only by the prescribed number of times while the parameter of the perturbation is changed, 
and when any unidirectional function value data matched with the registered identification data are 




found, it is judged that the data belong to the person himself who registered. 
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(54) BSMO^iiiii] ^^BSE;5j*RCf*©.f itn)— ntSSjje 



(57) mm] 




I/, 

mhZ.t -m C ©*fiX3 ti/c-?7l6jttM^<i7^- f i 

mitt?>:$iAvAi>tm&L. 20 
ccwtef s*Ar» JSC i ^ ifij^-r * c i ^i^fiiii t sii 

•<iAS!iiE:^ffi«ctei<i-c. 
^t--<^fflA©#<*W!^i!t4ii#fc. 
«©S#8«««:«rJt«^{fcM-5 M-n 

cc J: -c-^ioJttM^aifiiT"- f (>r SMiSiET'- 30 
f i -r 5 c i imk i 1 {ci34S©<iA^:& 

3 3 ##fl=3«fg5[«4ffll »r *A©S!iE4ff ^ 

^-^|6)ttMIStffl-f - ^ t *Afilig©fc*{C^J{)ffl,ft 3 

1$gt3- K5»J{c«rJc>rfflA»=&^L. 

©is^ccii, miiM»^mmtmf-imm:3- mo 

^M^iSilf^- f CC*tft>-r6*A-C*€><!:flS§n/c^ 50 
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m.-^<D»Amm^mnt s c i ^mmt tiimm i 
nmm^m3<D(.^-rnifi i :5K:iais©i»s^« i ccietg© 

<aAiSiiE:^ao 

[W*305] B^ries^t^s^©^^•5^-^^{a. 

:a«©:»?iJ <>: ^ A 6 n/citilS* AfgS* iSAM^Iil^ 

>}?^4©l»-rti*> 1 ^CCiEi£©<iAiSSE*fto 

^ > - if 4$tj C i <!: -r S 7l»Mii*31 
5©(,*^ti*^ 1 ^{cietg©aAiSiiE?7a. 

^©1$jS»**J)OI«ct-Ciffc&!|$a»©^3jj4*«>. ^ 

©»ffc^c!HFS»©5}flj(c»-:j^ . mi-itt6m<DJ-<=' y 
ttm^m 1 7iMiii*a 5 ©c^-rn*' i Jicciets©!! 

Ai2liE:!^ffi„ 

[ m^m 8 ] ■mSiMt^m'mm tor. mnimmu 

f-a-i'©l|iefiSW4ffi'5Ci?r#aiii-r5i* 
1 7!»2i»*«7 ©t»-rn*> 1 «tciBtt©fflAmiE:^ 

a, 

MfliBJK^te t T*^ 6Stti S S -C * X h □ - i' i issi 
iffiffStlfcSX hO-i'?:ffll^ m^^bo-ft, 

X» 2 t(±©±iSS*;^ f n - ©X F o - i'g^^ri 
tax h a - i' cc*tfET ■5«^Hb#ii3 -Kit •cffifljf 

micimomAmmjji^. 

fcSX h a-i'©«l2B#r^?:#ft6<)#iffli LTffil^-C 
tcitm^m 9 {CfHtS©fflAiSiE:^ffi. 

ci»3j?iM 1 1 ] mmwAim^.^x:^A<Dwmin 
'jmAmmm&ictef.^x. 

mAo^u < i 1 «a©#^*w#iia4■€•n-e4afi^^ 
^bL-ca^^{b^m='- F?ij?:4fi£-rs#isfl^^b^Bi 

i. 

m&'f-mwi^- mi)^h--fj^^mm^mi.^x~-}3^ 



3 

m^t^'Mticti^t-riimAm^m, lo 

«i A S C <!: «AI2iiE$SS. 20 

i, 

^*ij^*ia-c*A-c* -set ifimm.^ ntct^K. bs- 

':5l<^-t.iBAil?r^-r ^^^^gi > 

©Ji^Cctt. Bi(iB»(*W!^8«i«^ft#1ll[3- K?iJ© 

figr i) C i C ©4fiX3 |^iIttMIS!<if'- 3? i 

BuiBSiiigET^-ifi^rM^-rSCii^rJiOii-rfiS^ 40 

^©i^wrs c i ^iitsii-r sfflAKiiiia. 

B!|l2M^©gAliIit4g:S-r -5 C i ^rif^Sii T6W*M 
1 1 7iS^*iI 1 3 ©t,i-rn*> 1 iBK:iaiS©jiAi§aESI 

[tt*^i5] B5iafi^{k-r-5^©>''!7^-i»«, S 50 
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»«:s-3c^-cs«§nsc<!:<&#mi-rsM*«i i7!» 

1 4©t»rh*i 1 3«K:iB«©<iASSE$|jH, 

[i«*iii6] #iEa-ffbTS^©/'!5^-i?*(c. 

5©l»-rti*u accfB*S©<i/^IES|g. 

■5-©^fcft!|tii[S©^ffi«:»-5t. fi^^b-rssg 

©/>• 7 ^ - ?rSllf -r ^ i itJC. ^^Sf/c^c-'^•7 ^ - 
«:»-:J#S^$tirc^SSMi^iE7=-3'©Sif?rtf ^ C 
i^ri^i^Sii*^ 1 1 Ti^Wm. 1 6©l>-ftl3&> 1 
fflCci2«©fflAiSa«§. 

sxho-e;©*iai^ra«r«e^)ci4:#«i-rs» 

*S 1 1 Timtim 1 7©t,>-rti*> 1 :9«:ett©,liAiS 

tiS*« 1 9 ] flirfB»f*W!^giiii tr . »iB**ia 

iB>Pt*!fel«c^SJ!Lr*>^^4i5$t?^x I- a-i'isai 

X« 2 fe<±©±iB»*x hp-i;©xha - {/mm± 
la;^ f-a-i^cc^jie-r-ss^biitmn-- Ki LTisffl-r 
<i:?:i$.ii;i-r*i»*fl 1 1 ib^m^m 1 8©i^-rti 

1 ^«ciBfe©.liAI2IES§o 

[ 2 0 ] m^o)mm\mf}^ 6 x k n - i'lt $b ^ 

<RL, ^r"5'©;^fa-i7igt5:^L< O/cmtf^n 
ifeS;^ h n-i>©fEtBi^i?i4*{*afi!(tiifii urffli^r 

^ I 9 «clBiS©fflAi2iiEgg. 
[iii^»2 1 ] #f*fl«j!»8l««r^t^r*A©i2iE*tf 
^ fflAISSE©/c*©fflAISE-»^ - ''^'(C fee it . 

*A*ii^©fc«)tc^«)ffl.«$ n/ci^l§iE7=- f ^ffiiw 

fflA©ii>^c< la3s©^fl«j^sta^:a^HbL■c^# 
6n€.ai^^bitiJ=i- ¥m^iD-mm^m^^x- 

taw $ ti 5 SiSiiE r - ^ i ^&M^-r SM^^e i « 

ti>ciinmtt?>mAmm-f-~''^, 

Cffll*a2 2 ] •*(*fi«J!|#8ai*ffll>-C*A©ffiH4tf 

^fflA^aE©/ce*©{aA^aE}S*«ctec»-c, liA©^l>'S: 
< <!: 4> isfflo^ftWi^a^r-en-ejaa^-^bi/rfi^ 



[0 00 1] 
[0002] 

- K K J: ii2liE:^iS A^. --n-X 7 - F "3 
flkA*s*A(c 0 1 * -r C i !P i 1 1 » 5 X* . * 
«. *A*5/'!:^'7-K*Sip-r-SpI6ett*s*5<!:O^X 

[00031 cih*iw±-rs3t«)> ^ABWc^asir* 

M^r'<tffflA©#»W#ffi^«=&Kff L> ai* 

[0 00 4] cc-c, Bt)ieS:lii2iE7=-f itr, fflA 

[0005] C©/c*. T'-f ©^'ll«C>Pf^-r^/c*, 
*A©llt«$fiX«Mt«$a*> 6 m 0 W L fc.mm^Wl'S: , 

[0006 J 

oltl-c*^. ■e©||©j)S?^^495^Aj:4*ii^ 

[0007] C © J: ^ tmrns^XmSLXtj: 

$n/c*>©t?. lii^ft^f^-?>^©jSe • 

x$>6icmt>h-r, mmsiL7'-i'<D^micj:?>T-iE 

)tJigE©fe^tt$@;^«lx C <!; *ir t ^fflAiSSE. o 
SO. Bt,>^ttRO-*iJ®tt«:«-r*fflA^iE:fraSC/ 

-e©iig i -^--^u «85^iS:isfl»-r s c i ^ssi -r s 

©-C*5. 
[0008] 

[wiimmm?,tcib<D^m ±ieisai5r»^-r?./c* 
Ammmci^^.^x, (iA©d>^j:<<i:4>i aa©#(*w 
t> mm'f-imWi^-^rm^h-Miin.mmmi.^x- 
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#3 - F9>J©l>t*n*«{C«l!(i5rtf «<»»fc^c-:^|6jttM» 

-itfiif^- iBiJiegli^.iSiET^- i» i ^tM^-T ^ C <t i * 

t&f ^*Ar*Si;^!)St. -au^cc^iS^, iiie^Ki 

ti#«c«S[^i2SE7=- tc*H&t S*A-C«;5:i»i#iJ 

c i ^i^Si i 1 5 ©r * 
[ 0 0 0 9 ] c c -c. a^^^bi «, #®asr^ ?r5>fii 
L. SE^^ca^fbffl*SJf3*-csciK:«J:-or. #a» 
flSfP^fi^fbffitC^fll-rSCi^l^t^ ;««(<!:». >pna 

4-r^!^sat«t< K©fii*^«i3i*5c<k 
20 [ 0 0 1 0 ] ^c*5. mmiix\.>')-im'm^b.\t. 

ci*iffiat-c*^MI!t©ci?:S-r, fiJitrt*. Siii); 

Bruce Schneier, "Applied Crvptoqraphy, Second E 
dition" , Jd(in«ri1ev& Sons, Inc., ISSeCCibS. UD 

5. SH^-i)ii(cfE*K5*aS-:^|SittMy'>aM|^, tfc 

^*ie>©M^4ai^iiiia.j^^toti/cfc©*s^ife.n 
[00 1 1 ] s/c. Mimmitit. i^^^. ^ptjii: 

*J*«5. »SJ;4,#(*W!HFSi©— :>-C*S (/ci^l*. An 
30 i1 Jain fife, "Biometrics- Personal Identification 
inNetMorked Society -" ,:K1imer Acadanic Publish 
ers. 1999?:#ffB) , 

[0012] W&M^&^mm^- b'iC^^btctO 

ic-ij\^mmmiiMbxm'btii>-i3f^\immm7'-' f 

^mmm7'-i'tbxm'S-ri(Dx. m^miMMT"- 
niii&mtitctbxh. ■mtShxi.^^^mwMT'-- 
nic^Wi-r s J: ^ rj:nmmi^m^is.t return 

ibxmmttj:?,, cfc-D-C. 3c^*Si^<> g|© 
[0013] -'U*^ h 'Ji^mmt. *A-C 

Sc-r**^i^A^«cJ:-,-CL3!>>*At44*iJWr-C*JEci,». -e 
©/c*. *.5?ia©i<l=§K*IS«>Sttiffl**s;jCpj^«jiAj: 

[0014] *ife?g-c«. i|$g^a©a^Kbfll1«. rz/^ 

50 l2gE$*s®< . *>o^ttfeKt,)i/;^f-A*^|| 



[0 0 1 5 ] sf. m'Ht<Dm.m<Di^^i&i,m-kiM^ 

(#Ar* ?><Oicmm StlXLf? SJ^) ^JT** -5 <!: t< » 
^^CiScJcor. BirM-r.5*A}BS*. fflASa$?r 

[00161 mmm^^^^v^jEic^m^fSi lo 

[ 0 0 1 7 1 *c^. *A^©i^{c*>. ^t^Kb®t»« 

tci)n^r*iaji©^it^)Ati€.c iKj: or. ^m^mM 

J: 0 cfc 0 )El,^®ii©A:^4^iEf 5 C i!45Hi3fc^ 
/ctf). lsIi;*A}gS^. fl!!AJgS*=&«^oofc«^{fc 20 

[0 0 1 8 3 iXK, *^Bj{i^xe.lafc»AigSEB*P^ 
(®SEK*>*i o r ftc >itJi^ffl©±^li) cc«-:Ji, >r > 

[0019] *l6W{cj:ti«. IgiE^ff ^ v-»{c*ii» 
r , #A 6hfc«AigiiEB$^rtf -5 c i©ffl*l.M^lll 

iEi^fflrtr*AlpE*ff ^ c i *5ffl*5. 30 
{^^•^^"f?:, S^mS^S-^Si, 

AJg§*i#*Jl^iIj»{c«^c^r^sg-r s h<DV$> 

[002 1 ] mTitoWit. mmM, 3c^tt«cK§t/r 
<s, *^Mcc±»i«, ^itP)nfcajK*Ams^ (ft= 

^§ns*A}gS$) i#AJfR^lElit(c»-:}|,>r*i^{t 

[0022] yic«c. 3|si6w«. ±.i2&=Hmmti>m 

[0023] *i£Bg{cj:n(3:, ni^ccffifflsnsma 

[0 02 4] ;X«C. *^BJ«. 2tcAr*.5<!:#ljg$*ifc 

afi©5}-^B?:^tf), ^©^fcAd:#@(fl©»fij{cS-^!^. 
«^^{t-r*^©>'-C7>-i??rgfrt-*iftfC. ^KSffc so 
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H«*tf ^ c i i -r s ^>©r 

[0025] *f6WfC itlJ*. »)ifi<K«S©il5l»!Hpm 
fi^^ficcS-^i^rfiT-fb^N-^y " iJSiD'aWiiStiET^- 
<m&^mi>c i*Jr I?. gi^^^bK: i?|i»i2iiE*SBllg 

[0026] ^^iC. *^BJ«. ±f2#^W#SJi Lr . 
WJctel^^Sx h a-i'©iE|gB$H*fflt'>'5C<!:?:« 

S![i-r^t©r*-2>, 

[0027] ^^tc. *p>3&>l;^6^^!^>f>h/^:a 
IS©«*;^ ho-i'?:»<i<btr> ±ia»ij;{ctei:rss 

- . Si^fc#»3 - K i Lr ffiffll- 5 C i *!Rf 

a![i-r.5t>©r*^. 

[0028] xic. :^mmt, 'msL<i:>mum^<Dxyu 

- i'i[©^«)^m»R t r eaiiccffli » s c i i 
•rs*>©-c*s. 

[0029] ^^(c, *|£B^(i. :^Ar*.Sii2iiESnfc 

3- F5>j»-^r'*5 c i ^nm Lr . •e©M^fkififS( 

n- K^J^ffiorliAgi?:^-r'&*>©r*>-5o *^Bg 
(cj;ntf. #{*Et!)#@it»$S^?:A;'3-r^Ciic<l:D. * 
At*>^^-r^ C iort ^cl^iiA«*5fefiX^S C i*5 

[0030] ;^{C, *I6BJ{*. Mwv^'^^m^m^x:^ 
A©igaE4?f 0;fflAI2iE»g{C*jl,»r, <iA©i!>?C< i 

1 «?»©»{*W#Mf4'eti^<tl^4ktraiWk!^ 

n- K?iJ*^6-^l^i]ttHi!!*fflC»r-:^[S]ttB8St<i7=- 
5'*fe)5^s-:^(p]ttMl^fil^b^l3<!:. .^-Sri^iiM^ 

.fiil7=- ^» i*A»!g©fc»{Ci^*fflSStlfcl^^7= 

- 5( i * M^-r a BS^^IS i . SE-*lSlttMf!tt i» 

■!Hfii«Saf«^-^b!Rf8i3 - K5>J©i,>irti*^{c«|6=&?Tt,» 

*RS^-r s c i i f) di-rai^*® t , wt aats^^® 
{cfec»r, mB^^|5iS!i:*s8fS@i((caL.rfe-ScL^j: 

C ^ ifiM L r i2iiBt!iffl<&*l7*-r -S^liEmiPf^S i ^« 
•Ti C i *!|$«i-r ^,fflAi2iiE«a?:^-r S fc©-C* 

[0 0 3 1 ] ;>:{c. 2^^Bj(i. ±i^fi^^fb}gfP*f SIS 

it^^v^-m, S!smacca-:>i,»raiSTsci*ii$ 

[0032] 'At,C. ^mit, #A6n/cftAISER5FP5 

i-rsfc©r*.5>, 

[0 0 3 3 ] ;x{c. 2^i6B^ij. ±ies^^fbaif^?ri-si^ 
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^b^■7^-^^?r> ^^ws.<m^t. ^^htitdmM^ 
10 0 3 4] i>:cc*^B^(*> ±lefi^^^t''^•7^- i»(cig 

[0035] ^J>C{C, *f£B^«, ±iaM^^|5(Ctel^T- 
:^|6]ttMll5[<itr - f i Slli^iET'- 5? <!: A^-^ScL fcJi^ 

^ . -«T^t-r s«©'''! 7 j< - 3» ?rMif T a^^^k>'^■ ^ 

- ^mi^^t . «^{b-r 5l^©^N-^ y - i» L/C 
i # tc , ff fc^c y - {C»-:5 itiXi.>i>m.m 

[ 0 0 3 6 ] i>:{C. *^Wtt. ±iB#ftt<J!|##i tT. 

ssti-r.5«>©-c*s. 

t003 7]^jC{C. ilEiSWi. *6*>D«>9ia)6#iyt» 20 

[0038] 'JKf<C. i^^mt. #{*W!RFS(fi?:^l»-C* 
A©igaE4tf ^ fflAlga©/ci&©iBA^-!^- -'■!«c*s(, > 
r. *Aiiig©/c*{c^*fflSsn/cS®^aE7'--3»>& 

[0039] ^x{c« *i6Bjtt. ■Mwm'mM^mi.^xi^ 

A©^aE?rtf^<iAlgaE©/c«>©<iA^^*«cfcl,» 
[0040] 

( 0 0 4 1 ] s Hi. :^mim?>mimmx$,?>mA 
m.miAti^\. !Hf»fi^tsp3, ffi^^t/-!^^-^ 

SEf'-flSfi^SBl 1, SaHSaEf'-^MirgPl 3. R 
[0042] tntCibiC. :*i2iiE:^SOf^afl«]*3lj5S 50 
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[0043] mmikmit. m i ccfcits»f*witMti^R 

A;^g|5lA^6. -«?»I5i©#ttW#®tt?B^»KL' 

•:'7-s 10 1). mm}mimmr>{.^x, 

■r-^:?"S 1 0 2) . ^CX, S^iitCCOl^r . i^SJB© 
itti (Xfy^'S 104). 

[ 0 0 4 4 ] ;>:{c. a^bcc J; xn^titcm^imm 

3- K©?iJ^P,^g|57{C*€.. -5i3r^iIttRI?K!^f{b|5]SS7 
»^7'S10 6) Ci{c<i:-5T?f*>tiS. 

[0045] i2aEMS(j. Mti^mmm.^nA:f3m i *> 

e>. ^f^W^FUittlS^SmL (XT- :/S 2 0 1 ) . !Hf 
-SS+fbSPS-c. iESfb. !^«(W?:ffor!^a*a 
5 (xf 2 0 2 ) . y<:fc. ni^>txtcW'^iS^ 
fb-'^"7y-a»?:ffli^-rfi-^{b^s (X7^v7"s2 0 
3) , ;x{c. a^^^b{cJ:-,-c^#6^l/caT^b#i^3- K 

©?iJ4RS^7{c^i5. -:^iSittH»«bi|B7 i*J* 

ti^-:^|6lttM?^fflCC^^-r-5 (Xf--:/7-S2 0 4) . 

[0046] ;;:{ci:bi5p^7 3 *i. -ttiii^mmmf- 

ftSttSPl IK^SSMi^iEf'-i'iltl^L. -ScL/c 

mu^ifi':>fcm^it, a^-<b#i43- K?ij©jsaii^if 
©•c*5*5. ccr-. mm^txt,c{iimnt>*iid!fii 

* > h t rte ») . §r^©I5|i!^r3i^fcli^«. ISiE^' 
;Bftil/-C$l7t (Xff :7"S2 0 6) . -e-^-C/jrii^^ 

agg^iaifej 7{c. a^b#«3- F5ij©8i!t!i*tf^* 

sn/ca^^^b^f 3- K?"j«m. -*i^i4HitWbi5i 

i 0 0 4 7 ] ixtc, 01 ii^moxm^mmoma^ 

m\ mmm%mmLX[,^<. 

[0048] ^mt^mmmxtisxi i ». mm^i)K m 

[0049] i^w&^ims «. A;^ o/c*«JW#sim 
$R*^6#i*w^S[?riEffl^bL}iiimt/fcf^. ^(D»mn 
micmtmmow&mo^m-^icoi^^x, si^a^ra 

T^b''^•7 y - if*g,fflg|53 CC^Sa^^b'''!?^ - * 

ra^-^bi/r. a^^-fbltmn- KcjnjMK^^o. *© 

fflTfbi^iia- K©?iJM5rM^g|57CCii-5. ffi^^b^^•^ 



(7) 

U 

f5is*#jffi«*^ >b»i$m^mmm^mmt !> c i (c j: o 

C»J;^%=^«CL)il^itH-t^ct,», •€■©{«]<!: trt*. ^cc 

ti>mimvfhm. 10 

[0050] ±ie!^a![STibgB3©MffiKot,iT. -02 

3 1 . isisisij^a 3. Rc^a^^tinK 

[005 1 ] ccf, ±fe#(*wmWfgA:t)g|J 1 S^* 

'ffi#©%*taS. 20 
[0052] ^«tlllilg§3 1 it. At)btcmmW€l 

■m)m^f^ ( i = 1 . 2, -. n : nitWi^m 
[ 0 0 5 3 ] fflL. «^■^t-'^•^^-^»4flJffl«©!^ii[© 

:i83 3 «c«>ai^. m'fit'^'yji - nmsmm 3 ». s 30 

aK!f#®«©^jfljKs-^ # s#si(fi«©«^ <b/ ^• 7 ^ - 

©^SI:^sec-ot,irKfga-rs„ .JiT^^^•^^-^^|g:)g 

[0054] mi^tmm 5». 4^fb<7^-ftssft^ 

siJ5*>6, a^•<b^•^^-^f■c^)€>fiT-{b•r^Er^©^li 
w, Ru-^<Dj^ra<Dm!^,*^^(Dttxi^t*y-ky bo 
, ^m-xm^iiibtjii)^^. xtfbtcsmw&tf , m 40 

©S ( 1 ) (cS£orH-»bfcS^^{t«Fii[3- Fs 
[0055] 

Si = [ q , /w, + o, ] (1 ) 

( 1 ) [ ] tii/'^'xia-^rAo. [ ] rt©fii4a 
[0056] m^itmm 5«. ±iB©<i: ^«ca^tj8i 

m^. ±X(D»i$mmt, (i = l. 2. -, n){C 
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©5^ij (f, . f, . -, f„ ) icm^-r^m^mm^j 

-H©?iJM (s, , s, , s„ ) 

[0 05 7] S4«, #(*fi«jsf!f, ccoi^r^f^a^^ 
{i:igf¥©-0drc*or. §a#wmf, . f. . 

Rzfty-kybo^ . 0, . ■■■^mmbxm'fit^ni 

m4Xii:ty^'j ho, {S#IJ§) „ #<*w#ffif , , 
f, . ■■■(D1^mm^>tXirtQ^ , <^^ , ■■■X$>':,tct 

[00581 05 «fT:^i°j«:#(*&^!^a f . 4??ij^ifa{c 

mAm^ommmix^^tcm^. s^-^b^#®i3- kit 
[0059] ±imm.m^^fcW€(M q , im-^ < mi- 

, (Dm&^^i^mim, . ^wio, ' (DjEm^mxis. 

iUbX^^oy^^^^isj: ^ dcWMMd , <D^wm^ 
aK^«ii|ii^^i>^©EWc^tfJ:^{c±i2»^^b 

tmriiv, cfi^fcfigL., mpis-^©iirig [ r , 

-1. r, + 1 ] -C^iaaw^ltClSP^ [m,-3 

a, . m, +3a, ] ?:$tJC i*s-C^SJ; ^«c, ±ie 

EW©itiw, St^'^t^-fe-^ H 0, c<Dij^x 

Era#^r, -1> r,.r, + 1 ©3EWC;<;^-!--Ct 
6. feoife. C©t^©J:^{C3Eia{cJ6jJ|g-rS4>©-C 

[006 0] tfc, ±.%^<Dm'i-^V^yjt~'^:^^^tm 

■c». •!^iai©^«3!>>e>9isgLfcs^<b>'>-^^-f 

w. , o, ^%mmc^^fcm'^mtti,iimx'»y^ 

i)K f^©M^g|57 K:^i.^xmMbfc^{^mmWfi^K 
©fc©f*5i^3tl/tJ»^CC> -eoitOiltg!!*© 
t».$B?rji*nL^c*i6±ie^i®©^^li*^;>J<^iE^&C 
i«:j;0, :ttffl-rsS{cfl^Mb''>*7^-5fw, , o, * 

5 y - f HffSR 9 W-C 4>m 

[006 1 ] ■fi^^^b>'^•^^ -$M^g|59 cc<i:^^;j«:i^iE 
©:^ffiil.r». ;J:©J:^!S:^ffi*5«»|jj^-cts. -r^cto 
Ji4S:S3hri,i5fl^k>'<7j<-$w, . o, © 

htX, fiB^p 7 ^©iSliE^* L/cBSJC, ^(Djm b 
/cfi^^^fc!|$jli3-K©?|JM (EBS#^s, ©?ij) 5cS-i! 
t. Tia© (2) SCRO' (3) ^(Cj;o-C> JMS©fi^- 

^b''^•7J'-^^4^•rs^^sl<!:^c->■c^,»5w, , o, ^ 

[0062] 



(8) i^ggaOO 1 -25 1 295 

13 14 

mi] 

mi = (s 1 + ~ - oi ) wi (2) 
2 



a I = — wi = — w, (3) 
6 2 

mi.o = \4) 

•u 

= — : 



-■ mf.. C5) 



u 

"VibifcA-x mi. o*i. f^i. 



u-hl 

u + 1 

u • mi. u + q 1. ofi 
u + 1 

u + l 

■ ^ • — ^1^1. 

u + 1 

u + l 
u + l 



06) 



- ni? (7) 



0 0Ii<D7'-^?)^?):*J?)6n/cfl<!:-rSo oiO, m, 



,.10. . a. .,00 ±iBCD (6) (7) ^4 
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[0 0 64] -eur, fi^-fbA7^-i'Mirg|59*^ ir 

fcicnfi>ntcm, . , (7, .*>6±fe©fi^t-'>*7^ - 

. • {cfii^{t>'^•5 > - i'tSfiSSPS ©«^it-''55 ^ - if 4M 
:iSiSaE-7^" 2» SffSS 1 3 tc J: o T . ^;X<»iE § ii/cg^ 

[0065] »ffc^cSfi^i§iiEr-f **a6S:^ra©W<i: 

- IC J: 0 ?:tf ^ *iS*i^tf 6n 
[0066] ;?:CC, ^fiB^g|J7«. ^iiS^{ta53A>f>A 

±S*^fb#Sta- K«:tt«(?:ttI;ir^gfi^Yb^a 
[0067] ±i&M^m ©toS4. 06 %#)St/'CSI 

ife-r^o M^gP7(s. ^6{cis-r:^fij0©J:^(c. -:fj 
j^mwimt'mm 1 . tbismsg? 3 , m^mm 5 . 

[ 0 0 6 8 ] c c-c, -:^(6jttMi(fiifbiPisS7 1 
[0069] -ui^nmmmimmi 1 «. A;»3t/ca 

ttHiifflT'-i'H (M) {C^^L> ^!-©-:^fSlttMitfii 

[0070] -e©«fi)<!: oTtt. -i^mm t . 

t'y h??iJ?:A:^Ji-r-5.SHA- 1 ?rffl(,». SS^^bfil?: 
3 2 1 7 h i L. ±iaA:t»-r*iBT^b!|$S!!3- K©?UM 

<n-l) 

[007 1 ] mm^~ K©iiS^(cii. -yj\^immmit 

^alS57 1 ^«!>/c-:^|6jttMISfji7'-if?rSISi2iIr 
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[0072] tbtSHBS 7 3 tt. S^^aEf^- H^fm 1 

l§iEfifii27=-$H (Mc ) i:imti>. 
[0073] ♦11^151887 5 «. l:b^ligS7 3 XOHtSm 
^ifi r-g(j -c^tili. A;^3tiyc#(*W!|f»«l8*sa 
ISSliET'- i^^gm 1 UCS||i$*afc*A©4>©-C$)5 

10 fc> r;F-iS[j -Qihinkt. »asaE*tf^fc*{c*ijs^p 

:SS7 7CC|aj(j,^*H:f^, 

[0074] <B \mmi 3 »8is^|51!S7 7.a<*© 

±iCtj:-yfcm^iat. ±IBai^i5IS87 7©|ei8)%?f^c 
i^c<, A;'3^«l*ii®^CCA^*^o/cA\ 
fiA©#(*W!KFSl[tf$B*^A;^$tifc4)©£*^iLX, 12 
li»^ffi«:^iiEi^»^S|5 1 5 {C^l 0 . 7 ©M 

[0075] ^?^|Bl|fS7 7 «. ma^^lbg|53 *>6A;^ 
20 tfc*Tlb!^n- K€^JM©fii{C*tL. ^®iiiJK:<fc 

a7-fb«S!(3-f©?iJM' ;Sr^*. ^©ififc^cgT-fb# 
gi3-K©?iJW 4-:m6JttMi(ffi{b|plifS7 ucjis, 
cnfc J: r> r . »)S©Jt«l! - fiS^«if^3»stftoh-5. 
[0076] ±i2ftI{itS. >!t|(i-ri.!HF8![3- F©^K), 

ifii^-e^i^ma- ^-©fli^gEg-rs, *iim^©{?ii 
Si ^fcs«aia^c>l^IrvTea^•^b>'^•^^ - nommo 

30 4i*9i^L.Ti^5©-C. >Ptlii-rS!|$»3-F«coi,»-r 

+ 1 (D^mmommxmm^'ir ^ , 

[ 0 0 7 7 ] ^xtc, ^<Dmi(n>-H'^-m^mMh, 

[ 0 0 7 8 ) * r . «f*W^ f , 4cMl5-r SiRfaa - 
fc^c^li^^bmn- K©^JM* =s, +1, s, . 

S3 . s„ cn*. mi^tihicu 

cc> iiaaif'p^s, , s, , -. s„-r^oii-r, c© 

e>s, i = l, 2, 3, -, n©JtCC-rf>L^j:*5f>S5 

[ 0 0 7 9 ] 0 7 \iswmm(r>-m^Tfitmx»y o . 

M«A;'3©a^^bi^.gi[3- K©?ijMc ©^8S?r, ^^En« 

c»s. 07rttM. ©ig!S«05©l)j?igS8i-S:L-c 
i^^cl^A^ »^^]Dx.iliSg©^ft31*SCi{c4:t)E« 
ig»§^g? UJiT t, » -2, C i S <, 
[0 08 0] 3 #a^Hb!^ii3-Ks, . s. . 

s, . •". s, ©^r{c+ i©SfS(i«:ftiA-cfc. ^-a 

50 ASCi{cJ:0afe^$4ifciiS/cAj:ai=-<b!^m3- K©3?iJ 
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M" = s, - 1 , s, . S3, s„ *<^^tTtB;^ 

•". s„ K:-3i>ri«^>:*t?-i©««i*$80iir. 36 

± 1 (0^m-C\ imoZrXDs , , s , ( i < j ) ©ffl 

fc^3|b3*ifcW^{i4-:>. 5o, •••nf@<bi«tTC^<. 
[008 1 ] ±§S,mmm<D^m-CI,t. ± 1 0«5HT<D 

^OlHllSt* t:«*|alSS 7 7 ^eSlj-r < . 

[ 0 0 8 2 ] ±iE©««i©0»trtt, s , (C 
fc<fc(,\ :ffltc©l»^{C«. ±^!^tT-<kSP©|aa!(*s 

[008 3] -Aic. mm • m^^n'?m:kmm'S:, 
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IS 

*©±®ffi) tca-^iir^-r-s:/?^©-^]^^^^-. 

[0084] m^ii. ^i!bMA^intcWt:X^^Smm=S:T 
if ^ c i ©r- * tcM-^m^o^imt 4 £■ i t > ^ ^ 

[0085] ^>:{C, m^t^^7jt—m, ^WtM<D^ 
10 [0086] S#ii«q , (m^iW-imm, . ^fja 

[008 7 ] ^^S&L^cl^ti^. -|Hl©Ktf -C^AmS* 

■r« -a^{bEra©'|iiw, ©^liiiMcr, K:*f^«,S(|^ 

?r-^CcTS. -33!0-?-©t!)^€2R<!:L/r. ^r© i 

20 IZra [m, — R • CT, . m, +R • a, ] IfiijJ^-ir^ 
[SC4] 



(1 - P r.j) • 5 i««^*i6n«si^o 



C0 (-.«) = 



1- ( l-p„j) 



08) 



{Cj:-,r3}?*6ns, (IL, 4> (z) *««iE«^?t© 
(.»5] 

O <2 ) = J" _„ -rfL= e -T <1 X 
V 2 sr 

if Sfc. P„, ?:+^0{Cjfil,»<bLt:ia<K*tfo 
[0 088] cn-c. S^Sitf, (COH-C> 

[0089] cntiM»?r^;i)iOtl^-C*o/c©-C, 
JD^ C i ic J: o r . I » < -^*>©S^F•^ MiliR < 



[0090] ±fH©^tt©llk:ji«!)S C i ^, 
[009 1 ] Search (d. , d, . d, . •••) ^r. ^H- 

40 i!^ii©i[*5d. m ... r*S^ll)©iffl^-tt?r^jiO 

[0092] 
[3SI ] 



50 
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do 


d, 




ds 


... 


-Search 


( 


-N 










Search 


( 




1 


) 






Search 


C 




2 


) 






Search 


( 


0 


N 


) 






.Search 


( 


N-1 


0 


1 


) 




Stoich 


( 


-N-2 


1 


1 


) 




Search 


( 


0 


=N-1 


1 


) 


* 


Search 


( 


N-2 


0 


2 


) 




S^rch 


( 


^N-3 


1 


2 


) 




Search 


( 


0 


N-2 


2 


) 


* 
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[0 09 5] *ep<Dr>{,^tci:C6i:ttli>?>m'r<Dj: 
[0096] 



10 



CCV. mMtSeardh (N - 1 , 1 ) tr^Wmtfi^^V 

[0093] iie<Daii^{ctei>r . *En*5-oi,>t:c»5W 

[0094] ioT. T... S©^«){Cj:->r. i'C© 20 

W. (N) = {2e + 1 ) " 
PW, { i . N) =, C. -2' 

[0 09 7] .tor. TO^Ji^tf^CitCAo-Ct'C 

[0 09 8] 1. W... (N) ^T... <W. <N) i 

2. r : =T... -W... (N) 

3. for(i: = l; rSO;i: = i+l){r: =r-PW. (i.N)} 30 

4. i : = i - 2 

5. if( i==0) {e: = e-l; i=N} 

Search (0. 0, N-i. i ( = 
d. ) ) iJ&S. 

[ 0 0 9 9 ] 4: or. fiMo) im<rmwc'Di,^x . 

iaii:Sm<D^<Di / (2 e + 1 ) (C-T^C iJ&ir*. 
ffS©N- i1B©#m{CO|,»r. S-T-fbifi?r«W©»i© 
1/ (2 e - 1 ) {C-r-5C<b*Jr^S, 
[0 1 00] t<±©:^ft{cj:or. m^V^'y^-H 

mmmof^^t. -^^en/css^Amssim 40 

tm^nicmrs\.^xm^t6c i*Jrt 

[0101] mM^im$f*fcmm'i^(Dmf-im 

So @i 0(1. mAm^s^fSib'^mAmi^om^ 

[ 0 1 0 2 ] 0 1 0 (,c7ntmAmm.mmm<D^!mm 
4ff-rsfe©r. m 1 «:^if/cfiAi§E«goa*^ss 
i*f*w^iw»«A:^si5i. ^^aa^^^bgP3. a^4b^^• 

9. smmmT'-^^m^i 1. iKiiiSiET'-iJiisfSB so 



do 


d, 


d3 d3 - 


ti- 






N-1 


1 




N-2 

^0 


2 
N 




0 




1 


0 


•N-2 


2 


^0 


0 


N 


0 


0 


N-1 1 


0 


0 


0 N 



W. (N) Search (0. 0. -. N (=d. ) ) K 

/ci'om^trggs^ti^s^rwjiiWfill^it. pw. 

(i. N) %Search(d. , d, , d..,. i ( = 
d. ) ) {COl^r-r'trWd, , d, , d... 5:^ 

(1 ) 

W.., (N-i) (2) 

1 3©se^.r4igi— r*s*i. m^iicm^m i 

*s^M§nri>S*A5^;^j:S. ttcctiic^ m^Ul 

[0103] mco^^irmtiyXit. i!Xf(o^'>u.^m 
10 10 4] m^\t. -n^i&mmny t tr . 
-*isji4p3f^s HA - 1 imi.K sm^mi 3 2 f -j 

■hit. ±l3a^fb!^g![3-K©i?lJM=s, , s. . s 



s, X2"' 



+ s, x2- 



+ --+S, X2 



i^t. -eni. i^0i^«^*{c*6*>l;«)ts*^Lr*J(,>fc 

•SL^ R L^t>i*/ciaL ^ h ?iJ(C J: o r^31 L . 
•etitcH, ^£SS-rci4Cj:or. HSg©iiAi8H 
, (L) *^^SCi*JfflJfeS. 
[0105]*/c. H, (L) 5:*jii|Bi^©ilibr 

, (L) ^^Lrm^fb-rsciccjro. ,ttlS©il© 

[0 10 6] c©«cc. ^mfkm^ii. mi^omcm 

h-f. «fS6«ci/r*j#fct,>-f-5'©RS«:*>ttffl-rsc 

i*5Bi#gr*s„ 

[0 1 0 7 ] flfe©7?SiLr(J. lfi»©ilK, . 
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•K, . • - . K, Jii^TH, (L) <D&SWFV^tHi. 

K, #H, (L) . k, #H, (L) . -K, #H 

, (L) 

{/jfc. cct?» r#j ^mmmummi^sfhott 

[ 0 1 0 8 ] ;>:cc, ±mmm^m^mm<of^m ■ ^ 

[0109] u^mAmmmvit, mammm^ lo 
immi. bfcm-^icu-?^ ^ - ~> t- , mm^Mi^m^m 

St8^*5^ < . A;*: 3 tix^ifi^imt m-xtj: < 
CO 1 1 0] cnccML, *lfeB^lcM-:J<±fa^g{Cte 

[0 1 1 13 s/c, *i^t^^•7^-^^w, , 0, imm 
$titctbxi>. mtmmf, mmt^m^imm 
3-K (EFaift^) s, ©^ffl€k- 1 t-rsi. a 

(*. mnmm^om^mmm^. -mmAttjiio. i 

*^HjCc{^^*|USJfM-r-li. l:JSISIEr-i?l? 40 

J:^it/ct|^. k. ny)iAt^,^i^1^mmmcrJ:^ 
fcto. k, n{i:A:^!5:S^35iS^tt*im»C<!:(C!5cS. 

[0 113] LA^L, 'h$<bt^i>t. Mf^mmS. 
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too. *A}gS*«>±tf6Ci©)il^iSaE*5 

[0 1 1 4] S/c, ^i?*•M^©[iIS!<i:•S^^^fc>'^^y- 
$©^to:^-C*§*5. • M^©@l!?:#Ai§iEKJS 
(c«-:Jl>r^». Si^fbN-^y - f ^.fflA©!^mS©^ 

iifi . ^ib^ibhti-tcm^^Am^mtmAm^tsic 
miii^x&iity^cticiiio. mmm. g^t*. if-sEJcA^ 

[0 1 1 5] ±IB-e5^Ufc:^CCi:Si. -eosift^A 
W^g^^^SijflStcit b XMii^±ic s J: ^ {c««jil 

[0 116] $hic. mi-it^<v^~i'^m--x^mti> 

Ji^Cctt , 1#8i[a5>flJ©iafM©l|g?r±tf 5 C i *s-C# 

[Oil 7] ijCK. ±^k. n?:^{C-C^S^mW& 
IISS0!li OT^f |fS«©»®>©«X Fa- i;<Dmnm 

fii^Mwmmimt bxmi.>^m^(Dmmmm s 

ha-;:? 1 hD-i7 1 6©1 6Bi?!)^6i^j:-S. l^t, 
#(*fl^i5 f , i L-r i ||@©x h a -i>0mmmm^ 

if3.!^aq (msec ) T^Jl-r^, Ctl^sa^tStlM 

■p'txoms^jfihii^m:^ ho-fonmt b. 

r/1^X<Dmf^^h'^XV<:M-Sni,. 

[0 118] ccr. va-iXDm&^mt, mA 

[0 119] m8©{»i-c«, !^af , ioT'^v 

[0 12 0] CCr. -fe+aaT^^i&l^iStiSfc* 

^ffiiS©^n?r:T^H^{c§ii^:^Sib-c. am''^• 

7 ^ - 5?.tg»3 *5^ist#-^n + 1 mmm^\t>^=7 y 
- ^ s --c«^ i Lr c i *s-c ^ 
S. Cih{cJ:»). ^©S«©»*>n:^*»io-ci,>SA« 

[0121] sm-'-f^^-^ (^^5-©a^^^fc>'^^>- 
3») w„., . o... . ■■■<Dwcs.i]mtbx\t. 

«. w, ©»?tf?:, W-mmm.,, »ti0./ ©iEm^i? 

b. -e-ti^w,., tiP^©ffiiL. o,., . -mit. 

[0. 1 ) ©7>5^AAj:ti<!:-rS*&AJ*S. 

[0 122] $/c, ±IBSXho-i'{c»-:5<!^®fltc 
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:!£{j|l(DI|-^^<!: LTtl. TomWakahara, Hiroshi Mura 
se, ¥.sz\w\ Odaka, ' 'On-line Handwriting Recoghitio 
n'", Proceedings of "Ihe IEEE, Vbl .80,No.7, July 19 

[0 1 2 3] m«. S9K^^R, . R, . R, . R 
, . - aa^x hn-i'©-{a|-c*-r>r. A:^$ti/cS 

iSl>t®*StRtT. ^©;^ h 0-^'i|:^*a^^^fc^- 
10 1 2 4] CCT> ±i2S«*XhP-4;tt, ^Ali 

©»ie#©^IJIi]«l2{c J: "5 jS3 hfcASf'- f ©^ 

^^©fti*>p,fflAtt*!3i<i«i»'^©4a|i?-r s c iif {c 

[0 1 2 5 1 ;X{C. ffl$!(©»S|:ti^lCifeWS^ h o-i? 

[0126] iEj»t«mt or. mm>njknf-^^v. 

iffl^lftC, ®[*a©C?'fB-Cab6> dynamic programningCD 
40£fe*jifflL-> bo .#B©7='-3'*t, fi©-r-$i©^ 
!8©^gt*^fi/J^•C* o /c i t ^tl^rS^f^ - f 4 T . 
[0127] dynamic programninciSCC-^l^-CW, 011^ 
tf. Hiroaki Sakoe, Seibi Chiba, "Dynamic Pro 
graiiihing Algoritthm Cptimization for Spoken Word R 
ecoqnition",IEEE Trans, on Acoustics, Speech, and 
Signal Processing, Vol . ASP-26,No.l,Feb.l978(Cie 

[0 1 2 8] laffiiUr, m#a©r-i?©^>©r '7 
[0 12 9] ;^CCa*7'-i'W?f©^r©7'-i?m (m 

T^bo ) tcoc^r. t,/'" '(i),cc. dpk:J:-:>-c3?^ 

5*iycB$iK?iJ3MF5±-C-#ia(,>t:„,'-' Ci)^**. ■?:ti 
^t./'" >(i)©m.^.i#^. c"" ■•'(i)= j 

[0 13 0]iX(C. S-f-f mtCOCiT. 7^-d»m©— 

j ' tcoi^rc'^" ■'■'(i.)=c'"' •■"(i.)=" j ' t 
U-otcm^a. t./"" '(i.),t.d""' 'CiO. -^mOB* 

t./"" '(i.)©*?r*tIc:.'S<tl/-CiS*. ^nm© 
t>©«COtiri3:c""' ••'(i,)=- 1 (l?:h) Ltn 
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[0131] ;xtc, St./"" ' (i){ctet,i-c.^r©7' 

*3. ^rOmtCOli-Cc'" ■•'(i)?=-l-C*ofc% 
e>> -e©! tCOl>T#t„/"(i)4:> iii©^f3n. oiTjijii 

/^'^y<Dnm\,''' (i ■ )tt^. 
[0 132] SSbfc-i>r v7'/ii-^>>©B^Rgitr 

10 rf#f>tlfct' (i ' )«-4>T-^-?'/i<''?>©B$ffl 

[0 1 3 3 ] Sfc> ±iellJfeffJSg-C«. S»l2iE7'-i» 
©ff^ofSlife, #ia:^HkSq3■?'■R5^gS7?ral;x 

[0 134] *igiiE*tf ^«g?:. ISE^tT-^-y 

[0135] ^<mt LTW. ja 1 Cctett-2>#«tW!NF8Sl- 
20 'm.Kh^\'^mKW^%VihX. ^«)©8iJ^*iiA 

igE-t^-^N'iur. «{*W!^®itSfgA;^g|J 1 bwm.^ 
mt»$8A;^si5i mw^{\.mt.m.=i-^v^'7*-m 

^ilflSj55«:ilAESE«*CCLr. «0©a5^>^,<iA^1f 
[0136] i2.iBfem?:^*WJ*«»l9 fcl»t&^«. if- 
30 [ 0 1 3 7 ] */c. f^^©j|31:^ftccte(,^r. igpc^ 

4I^CC.i:.S<!:StlS7'-d»©3iS««rtf ^ C i©ffl*S 
[ 0 1 3 8 ] /c/dt . «ttB«J#iit»l8. 1 1 < ktm^it 

■i$«k3-K*-e©**si<frs*&^w. iiAissif-A 
»3'^©'l:^i5©^ct,^J:^i^c•Y>^7*-^ h^-cjst* 

(0139] W±{C*Jl»-C. *|EEM©*5tJ^S8(CrJl>r 

St©T«^c<> ■?-©ig?rjaKL/J&:l,^»IB«:teli-ca 
^Molfil-C* * C <!: ^ $ t? fc?Cl ». 
[0140] 

#<*W!t$a4tg$R*>effe.n2.»s![©!^mii4a^^{b«ifP 

50 7'-i?*S^lgiiE7'-ifil/rtS«^L.t:*itf. »rfc{C# 
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tin a»igiE7'- f {c^str s»f*W!|#«wt«©w 
[0 1 4 1 ] */c. ^mm.^^mtbx<^mLx^< 

[0 1 4 2 ] *^B3CCj:htf, ^x.?>nfc^;^|g 

[0 14 3 1 *«)6nsSK*Am5$<!:aA 

[0 144] t.fc. 2|s^M{cj;titi> ffl-^fb^s^^-if 
^{c^iH/i 5 ^ - * 4^tf C i tc J: 13 mM©l^*«:^^W 

[0145] Sfc. *^M{CJ;n{*> Vm.1)im)Uct 
if©»«5W^©ifiiS*ffll<>-C> »rA:«:!|tS4a©^flJ 

^rJjcASCiCCiO. <tOifiii«g©m^!fifi!ia»^tJCC 

«>. ftisi^siit. s/ciSi^^itL.-^-n»*<*W!^mt»i8 30 

<D^m^C^^V'&%UcVSM^'iT'}Ct1fiX^. ±ogg 
[ 0 1 4 6 ] S/c. *^?gtca:h«. S«©fESai©SX 

f- p - i' (j>msm^mmms.t LxmK>i>ct. 
[ 0 1 4 7 } $/c, *i6?3{c jchi*. #{*s<j!HFaa*^e. 

<iAil?:^fiS-r I. C <h J: 0 > IRtf© A T M{ctet:t SBg 
iES-^-?>->X7^A©n^/-<>©^K:!t:>Sisns>'SX7 40 
- F ?c i' ©*A*5teig*^ o r < T «(, > w jSI, >iB 
^nm^. *A©iee.K:*>3BSCiJ5:<?c±K«gU. 

[0 1 4 8 ] 3;fc. *^Bj{Cj:n«> <lASSEt^--'^•<b 

ilAi2iE«*;&ffli^ri2a%^T^ctKj:0. 

xthti.^^mm^ih^. 

[0 1 4 9 ] s fc. *jfi?g«:<fcntf. asi!©«i»ti«*> 
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o-i'i(©^8j|«r®iRl/. t^T'-if©;^ ba-i'iSt^^ 
L< t/d^tcff 6ti/cSX ha-4'©i«B^Pa?:*ftW 

[M©l3#^ciJiBj] 

[02] *«W«:«-:i<jt»p{c#S!|#isai^{bgi5© 

m^mxib^. 

[03] a^fc^>-7 ^ - f i L r > «^-f fcigw, i * 7 

[04] mi-imv^o-m^n-^tmxs^i,. 

[05 ] fi^<t#ai3- K?f?'j©--m^-rgi-c*.5, 

[06 ] **W{ca-:5<||JSJg^CC<$5M^g|5©«tfi!{0 
[07 ] fi^^ftm^- Kif?'J(cte{:f S«^^^tEP5S■^ 

[08 ] mwmm\it^b bxmmm^^td^<o-m 

^^^tmxhh. 

[09] s^{c*jt^sa*xho-^©-f?!i4^-r0r- 

[0 1 0 ] -fflAii^fiX^tf ^m'^SIg©-:?'ci 

(01 1 ] smm:<'>w&^m>-m^iTi^vvi''9^ 

-\-xhi>. 

[•012] ^Mffi©«^^Ji©-m^^:?o-5^-*' 

[#^©l5iB^] 

I *<*W##tS«A:^)SP 
3 !NFS![fi^^^bg|5 

5 S^{b-'>-^^-fJ*SWSI5 

7 M-^gR 

9 a^^^b-'^^^-^ffSSgp 

I I m.mmT'-'smm 

13 aif^iSiE7=-$®i?S|J 
1 5 i2SE^^*S«g|J 
17 H^fiSSP 

3 1 :^mfflitui§!% 

3 3 lt^^b/^•^J<-^»SS!^|18S 

3 5 iS^-fb^Sg 

7 1 -*|SlttMISffi{bli!S 

7 3 tbfilfiISS 

7 5 m%m> 

77 $^5^088 
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